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ABSTRACT 

A study was made of the effects of group size and 
time-on-task on the ability of 259 fifth- and sixth-grade students to 
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Time-on-task was di stributed across schools . One school received one 
half-hour treatment^ a second received two half-hour treatme and 

a third received three half -hour treaty the treatment 

phase, subjects were assigned computers and were told (1) to complete 
Level 1 of the "Word Attack" software program^ and ( 2) to continue 
the program at whichever of the three remaining ieyeis they chose. 
While students worked^ experimenters gathered observational data. 
After completing experimental sessions , subjects were given three 
post-tests : two vocabulary tests^ and one attribution qu^ 
Preliminary findings indicate that improved achievement resulted from 
increased time-on-task, but not from group size. (RH) 
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I n t rdduc t -i-Qfi 

Qb J e c t i u e s : 

The purpdse d-f the prdjDdsed project was twb-fbld: 15 to 
integrate two areas b-f inquiry in edijcat i bh-- -compU ter 
ass isted instruct i oh and the social psycho! ogy o¥ educat i on 
and 2) to investigate the ways computer-assisted instruction 
can be optimized given common practical restraints. The 
main purpose o-f this three-year study is to develop a model 
o? computer aided learning which emphasizes the cognitive 
development o? students while -focussing on interpersonal 
skills and the af-fective domain. Practically speaking, the 
aim is to provide a guide -for the implementation and use d-f 
computers in the classroom which recoghizes the current ahd 
short-^term future o-f computer i mp 1 emen ta t i oh . 

Realistically speaking, there most likely will hdt be a 
one-to-one correspondence between students and cdmputers for 
years, if ever. Consequently, educators must be concerned 
about the optimal al location of limited computer resbUrces. 
In proposing this research, it was assumed that students and 
teachers have s i m i 1 ar restricted access to compU ters 
regardless of school district, grade level,- student ability, 
sex, ethnicity, subject matter, etc. 

Research on classroom dynamics suggests that learning 
i h groups can f ac i 1 i tate the cogn i t j ve ^ soc i al ^ and 
affective development of primary and secondary school 
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children. What then, Is the e-f-fect o-f students'" using 
computers in groups? Are there unique properties to computer 
assisted instruction <<p.cs. indlgldual pacing, immediate 
-feedback, etc.) which moderate the et'-fects of' group 
learning? If so, what are these properties, and what are the 
prescriptions -for modi-fyihg them? 

Assuming that there is one personal computer per sixty 
students, what is the best way to allocate thirty minutes o+ 
ccmpu ter t i me aga i 1 abl e dur i hg the hormial school week to the 
students? Allow each studeht thirty minutes? Pairs ^0 
mihutes? Triads 90 minutes? etc. The major concern o+ the 
work reported here has been to determine optimal group sizes 
which enhance individual student achievement and 
socialization considering the time-on-task variants which 
different group sizes permit. The research question 
addresses the dual concerns of effectiveness- te^Qi h ow much 
does each student learn) and efficiency <e,g. what group 
size and contact time is best). 

Computer Assisted I nstruc t i «5n ; 

<J&ry br i ef 1 y . . .what sort of findings are available i; 
the literature on the effects of computer assisted 
instruction or E.A.I.? 

Computer assisted inc.truction or CAi has been hailed by 
Mag i dson < i 978) as an " educat i onal prom i se * to i nd i v i dual i ze 
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arid persbhalize the I hs true t i bhal process and to simulate 
experiences not readily available," 

Much has been learned about Crtl within the. last 20 

A* 

years. Trends are beginhihg to sUr+ace in the research as 
to the e-f HFec t i vehess d-f CAl in the classroom. Studies haue 
shown that CAI does have a positive, significant e-F-fect oh 
student achievement, especially when used as supplementary 
material to regular classroom instruction <Kulil<, K'u 1 i k , & 
Cohen 1980 ahd Ku 1 i K , Bahgert, & Williams, 19S3). Research 
has shown striking consistencies in results, even though the 
typle o-f CSI mode used (tutorials, drill and practice, 
games , s i mu 1 at i ons) and age o^ students have varied. 

Overall, a review of literature has revealed the 
following consistencies in the result <eh ambers and 
Sprecher , 1 980 > : 

"1. The use of GAI either improved learning or showed 
no differences when compared to the traditional classroom. 

2. The use of CAI reduced learning time when compared 
to the regular classroom^ 

3. The use of SAi improved student attitudes toward the 
use of computers in the learning situation" <!p.336>. 

Hativa (1984) refers to meta-analyses in the area of 
GAi i Work has revealed that CAi "has proven to be 
especially effective when it is used to supplement 
traditional teaching and when it is used in the subject 



matter b-f mathematics. Gains in reading arid in lan9Ua§e 
arts are smaller and not stat i i^t i cal 1 y s i §ri i -f i can t <p.293). 



Results d-f studle.S point tbiA/ard e-f -f ec t i veness o-F CAI at 
the secohdar-y-schobl level . Wou Id these -f i nd i ngs al so hold 
true at earlier stages o-f learhing—a time when children are 
deOe 1 op i hg 1 earn i hg and th i nk i ng patterns? 



The meta-analysis conducted by Glass and Srnith <i979) 
to explore the relationship between class size and student 
achievement and other outcomes <e>gi student and instructor 
attitudes) suggests a negative curvilinear relationship 
exists between class size and achievement as well as 
attitudes toward learnings That is, as group size increases 
both learning and attitudes toward leacrning decrease. 
Importantly, however, the e-f-fects o-f increasing group size 
were noticea^ble only with very small group sizes. When 
class sizes were modest, increasing the number o-f students 
had minimal e-f-fects. 

©lass^ meta-analysis supports our contention that group 
size is an important variable within our frame d-f re-ference. 
The results speak to the potential lower e-f-f ec t i veness o-f 
group learning compared to individual instruction, but do 
not address questions o-f e-f -f i c i ency . Research by 81 odm 
<1976) and others on time-on-task has established a strong 
positive relationship between the amount d-f time students 
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are actively engaged in bh-target learning activities and 
achievement. Thus, we might hypothesize that whereas group 
learning is somewhat Ifss e-f-fective than individual 
instruction, it Is more e-f-ficieht. I^heh computer time is 
limited, individual achievement can be optimized by 
<some ideal) student team learning. 

The issue o-f group size and learning outcomes brings Up 
the concept ot classroom reward structures and cooperative 
versus competitive learning groups. Questions arising -From 
this area will be the direction ?uture research as the 
characteristics b-f grbUp learning are examiined in more 
dep th . 

Computer Assisted L e arn -i no and Group LearhinQ : 

QUest i bhs in this area are the ma i n -focus o-f this 
study. When one thinl<s o-f 6AI , images o-f an individual 
learner in iFrbrit o-f a terminal or microcomputer screen come 
to mind. Individual learning and i ndi v i dual i zed instruction 
are s however, two very different concepts. 

Must work i ng on the m i crocomputer i nvol ve soc i al 
isolation b-f a child? This has been a question posed by many 
in the field who are not only concerned with experimental 
effects, but are also concerned about the potential expense 
of having a one student per computer ratio in the classroom. 
If working in groups has been shown to lead to increased 
achievement, why not take advantage of children's interest 
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in m i crbcc5mpu ters^arid bse the technology as a medium to 
promote such posit iOe group learn I ng experiences? 

Descriptive reports have alluded to teachers'' 
observations- that the introduction o? microcomputers in the 
classroom has generally increased social Interaction among 
young children particularly on problem solving tasks where 
peer tutoring, ask i ng -for ass i s tance , and d i scuss i on among 
students over possible solutions becomes the norm as they 
work in groups on a microcomputer terminal. Loop and 
ehristensen <198b> report, however, that teachers often 
-focus on the lack o-f enough hardware which restricts access 
to the limited number o-f computers teachers do have. In 
-fact, they state that students had to be -social liy 
aggressive to secure a place for themselves. 

The latter observat I ons illustrate two impdrtaht issues 
that both governments and researchers must consider. First, 
as Loop and Christensen report, there has been a rajD i d 
''horizdhtal spread'^ of m i crdcbmpU ters in education while 
''vertical growth^ or investigations into how to use 
computers fdn learning has made little progress. 
Cdhs i dera t i dh of the sdcial setting of a "'computer augmented 
learning env i rdhmen f is precisely one of the ''vertical 
growth'' issues. Investigating peer interactions and group 
learning in such ehvirbhmehts wil^ clarify the nature of the 
interactions, be they positive or negative. Second^ when is 
that asymptotic level reached when positive group experience 
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(both cdghiti^e arid sbciaLl? with the m i crbcompu ters becomes 

comp<etitipe scenes amongst students? 

- ^ - - - - . 

There hape been ja-> number o-f studies ihUesttgatlrig the 
nature of thje Interaction between CAI arid group 
dynami cs/1 ear n i ng . These studies have^ hbiAjever^ been 
limited to the secondary arid college levels. There is not 
one reported empirical study iri the literature which 
explores the qUestibri iri the elementary eri v i r onmeri t--a place 
iri a ybUrig persbri's li-fe where social and intellectual 
sKills are just developing^ a time when the introduction o+' 
the mi crocbmpu ter iri the learning situation may either 
hi rider or prbmbte such development. Hawkins <1983); 
Sheirigbld^ Karie^ & Endrewait <19S3); and Rawkins, Sheingold, 
6*earhart^ & Berger <:i9S2) report on either recorded 
observations or teacher^s comments that more positive social 
interaction takes place when students work in groups with 
the microcomputer. In the lattter study ^ the researchers 
conclude that more collaborative work took place in 
Interaction with the microcomputer than with other classroom 
tasks. 

With tine introduction o-f portable microcomputers into 
classrooms -from preschool to university, the elementary 
level has become a rich source -for investigating the 
interaction between the technology and the learner. The 
younger grades represent children who are developing their 
social skillsi I-f microcomputers are present in these 
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classrooms, -firsts how might they promote or hinder Sdciiil 
iriteracion^ and second^ what ratio o-f microcomputer to 

. . 9 . . . 

student best -f ac i 1 i tallies both learning and social 
de^^el bpmen t? 

Hawkins <1983^ and Krasnor & Mitterer <1983> both re-fer 
to the importance o-f social interaction in the child^'s 
cognitive degeiopment. Hawkins cites ^ygotsky^s position 
that cogn i t i on or i g i nates In sdc 1 al i h terac t i on wh i 1 e 
krasnor re-fers to Plaget and Ihhelder's work which takes a 
similar position. Krasnor and Mitterer emphasize the 
potential o-f group problem solving with the cdmpU ter--hot 
only In terms o-f achievement, bU t also as a means by which 
children can practice those skills that lead to improvement 
i h c dmmu h i c a t i dh ab i 1 i t y . 

Generally, the literature oh CSI and groups has 
demdhstrated that achievement and the development o^ social 
skills can cdmplemerit each other successfully. Briefly, it 
has been shown in a hUmber b-F studies <al 1 at the high 
school or college level) that learning in groups does not 
hinder the sU^Dpbsed individualized learning e??ects o? 
individual CAI . Paired learning and learning In triads and 
quads with the computer has shown to be as eiFfective. These 
•findings also have important resource implications. 

Be si des demons tr at i ng through his own research on grade 
10 students that paired CAI learning is as e-f-fective as 
Individual Cfil , Lebel <1982) reviewed other studies <t-bve 



10 



1969 f KauOeit & L iC»ih§stbn 1 969 1 Cartuiright 1972^ ORey & 
Majeri 1975) all -finding no significant d i -f -f erences between 
individuals and 'groups^ on CAl learnihQ tasKs. Similar 
•findings are repealed in the worK of H i rata (1 973 > , 
BrbdericK <1974), Su tter & Re i d <1969:^, and TroUibridbe & 
burhih <1984>. The latter cbhclUde that "the use bf 
cbrripU ter-based learhihg materials shbuld hbt be restricted 
to i hd i 0 i dUal s a • bhe . Oh the cbh trary , mahy be net I ts are tc 
be gained by haOihg pairs^ and under certain circumstances 
groups of thr ee ^ work i rig toge ther " < p i 2> . 

In a more recen t study y Johnson , Johnsori , and Staririe 
(1985) manipulated reward structure by assigning grade eight 
students to either a cooperat i ^^e ^ competitive^ or 
Individualistic learriirig situation with the microcomputer. 
The individual condition consisted of students working in 
groups with the ''rewards'' going to individual learners 
within these groups^ The results favor computer-assisted 
cooperative instructions 

The results of the above and other studies appear to 
favour group .6Ai at least at the college and high school 
level. The types of tasks learned and the age of students 
may have varied, but generally groups performed as well, and 
sometimes better, on achievement test Items. However, these 
findings only scratch the surface. There is still the 
effects of different types of GAi , different subject matter, 
and reward structure on the achievement of children of 
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vatrying abilities and ages^ and groaps o-f di-f-ferent sizes; 

ii We wish to ? i nd the most e-f-fectige match between the 

» .__ 

medium and the learner.^ these gariables mast - be • 1 ooked at; 

Generally wh.at types o-f groups learn best in interaction 

with the computer, what kinds o-f tasks are better-suited to 

group learning, and what sort o-f engironment best promotes 

such pos i tge 1 ear n i ng and soc i al dege 1 opmen t? 

Me thod 

SubJ ec4:s 

Two hundred and -forty- two grade -FiOe and six children 
participated in the study. The children were chosen ^rom 
three schools within a fige mile radius oiF each other In an 
upper middle class area oiF Montreal. Two of the schools 
were Jewish day schools while the third has a large Jewish 
population. O-f the tlAJo hundred and fifty-nine subjects 
(Ss) ^ 160 were grade fige students. 

Parent permission slips were requested before children 
could participate in the study. The Ss were treated in 
accordance with the "Ethical Principles of Psychologists" 
(Arnerican Psychological Assoc! at ion, IPSi."*. 

Dhe hundred and sixteen of the Ss were girls, while 126 
boys participated in the study; 

Apparatus and Materials 

The study was carried out in a room set aside for the 
purpose of the research in each of the respectige schools. 
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The equipment consisted of Spple II's airid either mbhbchrbme • 

or coloured monitors. Equipment was pro'^ided by both the 

_-_ .. ' 

schools and the unigep^sity research team. 

The software (Computer Assisted Instruction) chosen -for 
the study was UJord AttacK by bap I dson and Associates, Inc., 
1 983 . The program cons i sts o-f a -four-par t vdcabu 1 ary 
building element designed to teach students the meaning and 
usage o-f hew words. Ulord AttaC i (: was chosen because d-f i ts 
excellent evaluations bh both i hstruc t i bhal design and 
e ducat i drial mer i t . Another impbr taht cbnsi derat i on i h 
chbbsirig this particular program was that learning outcomes 
are easily and objectively measureable. A data disk which 
accompanies the program supplies grade equivalent lists bt 
words that can be used with the program. Teachers can use 
these or other words when using Word Attack i According to 
the company, the grade equivalent words have been chosen 
-from basal readers in the 6a1i-fornia areas 

Pilot testing was done in order to choose appropriate 
words +'or the purpose o+' the research studys The criteria 
that no more -than AQvi o-f the children should correctly 
identi-fy a word on a post-test was established. Words -from 
levels seven (grade eleven)^ eight (grade twelve!^, and nine 
(-first year university) win i ch met this criteria were 
ultimately chosen, and entered into the program. Generally, 
words -from levels below seven were -found to be too easy -for 
this sample o-f children. Pilot testing also led to only 
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nouns being entered on the data disk as the use o-f adgerbs 

and ^-'erbs provided too many claes to the children, 
i nstramen tat i on ^ 

: >^ ■ 

Pretesting subjects consisted o-f administering The 
Basic Word ^ocabalary Test CBWVT) and a background 
questionnaire to all Ss. The BWT (Jamestdwh Publishers, 
i975> measures vocabulary deveiopmeht. The test resembles 
th;> Qocabulary sections o-f most reading achievement tests 
and ability tests. It has a median correlation d-f ,76 with 
test scores oh the verbal sect i dhs d-f the Sequent i al Tests 
b-f Educational Progress (STEP> and the School and College 
?^biiity Tests (SCAT^. The BWUT has an internal consistency 
reliablity o-f .96. Results on the test reveal both 
criterion and norm re-ferenced data. The test is untimed. 
Subjects are asked to read a word or phrase and indicate its 
meaning by choosing the answer iProm a list d-F 5 
alternatives. One stops scoring an individual protocol once 
ID errors are made by the student. 

The background questionnaire asked ?or general 
demographic i.h-fdrmat i on . Students were also aske-d questions 
related to their history computer use and familiarity 
with Word Sttack. S -Final question inquired about students'' 
choice o-F ^play'' -Friends in the class. 

A twen ty-? i ve i tem post- test quest i onna i re was 
developed by the research team. The target, distractor 
words, and format were taken -From the Word Attack programs* 
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Procedqre 

The independent variables for this ?acet b? the study: 
were group si ze 'and t,ime-bn^.task i Students were^ random 1 y 
assigned to i ??eren t s i ze groups i There were 22 groups o-f 




/groupsiyo-f : one^:?^ln •■grade'^sj.x^^>^^ - 

Time-on-task was strat i -f i ed across schools with one 
school receiving a one-half hour treatment <T1); the second 
school, two half hour treatments cf 2) ; and the third school 
three half hour treatments <T3) . Students having to attend 
more than one session did so over a period of two or three 
weeks. There were 27 groups i h Tl , 19 in f2, and 23 in T3 
at the grade 5 level. 

The grade six sample was taken from the tiAJo Jewish day 
schools. Time-oh-task was assigned to individual classes 
with one class (10 grdUps) receiving a bhe-half hour 
treatment J two classes <20 groups?^ 2 one-half hour 
treatments; arid brie class ^3 half-hour treatments. 

Before the beglririirig of the treatment ^ the participants 
were administered the pretest instruments. On return to the 
classrbbm fbr the experimental sessions, the experimenters; 
irifbrmed the Ss abbut the nature of the research. They were 
alsb tbid that they would be divided into pre-assigned 
grbups. Students were. given the choice of not 
participating. The Ss were taken one-half a class at a time 



to the compater room where the computers were already booted- 

with thf? Word Attack program. Qnce in the experimental 

_ ._ _._ 

r oom I Ss wer e ass i gne^^ to compa ters in their. groups and 

g i g en i ns t r q,c t i ons on how to proceed. They wer e i n t reduced 

to the program and i n -formed that it cons i s ted o-f 4 levels. 

The Ss were told that they must complete level 1 -first, and 

then go on to whatever level they chose. Instructions oh 

how to ''escape'', press -for help, move the arrow keys, and 

''shobf were detailed -for the students bh a blackboard. 

The participants lAjorked bri the Word Attack prbgram 

while the experimenters gathered bbservat i ohal data. The 

grbujDs were encouraged as much as possibi'? to answer their 

own questions and solve their own problems. When this was 

not possiblejj they were given help. 

Upon comipletioh o-F the ex jDer i men tal sessions, each 

class was given three post-tests: two vocabulary tests 

(including the multiple choice test described above), and an 

attribution questionnaire. For the purpose o-P this report, 

comparisons between experimental treatments having to do 

with manipulations o-f group size and t i rne-on- task will be 

discussed using as the dependent variable the score on the 

multiple choice test. 

Resu 1 ts and D i scuss i on 

The results re pi or ted here are very preliminary. They 
consist oiF the data gathered on the grade 5 and 6 subjects 



16 



togethePi Caa t i on is arged in generalizing -from these 
results until -further data analysis is done. However^ there 
are some Interesting pr e 1 i rh i har y bindings which ought to be 
reported. 

Ah analysis b? cbvariance iMas pert'brmed using the 
adjusted raw scores on the BiWiyiTi as the covariatei The 
results demonstrate that t i me-on- task was the only 
s i on i -f i can t var 1 abl e (. F=9 i77,p < ^861). Improved 
achievement resulted -from increased t i me-on- task . The main 
e-f-fect o-f group size was not significant, nor was the 
interaction between group size and t i me-on- task • The 
cogariate accounted -for a lot o-f the variance (F^l?*?.!!, 
p < .001 ) . 

Keeping in mind that the results are preliminary in 
nature arid that the research was per-formed dh only one type 
b-f so-ftware, this study is a start in dymyst i -f y 1 hg the 
commercial myth b-f bhe computer per child. We have 
demonstrated through our research e-ftorts that groups ot 
•four db just as well bh a p»DSt-test bt achievement as do 
individual children. Furtherrfibre, we have established the 
-fact that there appears to be ah bptirrial learning! time -for 
this particular program. These results hav? some impbrtant 
edUcatibhal implicatibhs that bUght tb be explbred with a 
var i e ty o-f so-f twar e pr bgrams and types (e.g. tu tor i a 1 s ^ 
simulations, wbrd processing p rbgr arris ? . OUr research team 
expects to proceed slowly in Iboking not only at other 



IT 



sdHFtwarei but also at other -Factors such as reward 
structure, attitudes to learning dh the m I crbcbmpu ter | arid 
other iridiOiduaf and ,t.^sk d i -F-Fererices . 

This study was so sjDec i -F i c to the learning task arid the 
children we tested that bri 1 y through -Further research will 

we be more cori-Fiderit in bur predict ibns related to such 

' 

•Factors as group size arid t i me-bn-task . 
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